numerous biochemical parameters, especially of a series of transmitter Free Communications : B. Biochemical Aspects of Sleep 268 substances, with a view to clarify paradoxical sleep (PS) genesis in the context of metabolic changes. In these experiments an effort was made to clarify for which biochemical variations PSD can be considered a specific stress and to what extent [2] , In a previous paper [4] we reported that PSD brings about specific and significant variations in free ammonia and glutamine contents, in the activities of glutaminase and glutamine synthetase, the enzymes involved in their metabolism, both in the tissue of certain brain regions and in their subcellular fractions. These observations prompted a further investigation of other nitrogen constituents which were believed to be of importance, i.e. urea and the activities of two enzymes: aspartate aminotransferase (SGOT) and alanine aminotransferase (SGPT).
Materials and Methods
White-Hood rats, 75-90 days old, were used. The animals were divided into 5 groups: I, normal controls; II, stressed controls; III, rats immediately after PSD; IV, rats after PSD during recuperative sleep, and V, rats sleeping after being exposed to nonspecific stress. The recovery period lasted 6 or 12 h. PSD was carried out according to the Morden et al. method [6] , while the nonspecific stress was performed by the method given by Karadzic and Mr §ulja [2] , The animals were decapitated as quickly as possible and their heads frozen in liquid air. The extraction of the frozen brain and the separation of brain structures were executed in a cold room. Further processing of brain tissue and the analytical methods employed have been described elsewhere [4] .
Results and Discussion
The values obtained for urea, free ammonia, SGOT activity, SGPT activity and total protein content are given in figure la for cerebrum, figure lb for cerebellum and figure lc for brain stem.
The results show that PSD significantly increases the urea content in soluble and mitochondrial (MH) fractions of cerebellum and brain stem, while the nonspecific stress decreases the urea content, especially in MH fraction of the same regions. A significant increase in urea concentration in cerebrum is observed both after PSD and the nonspecific stress.
Free ammonia concentration was significantly increased in the soluble fractions of cerebellum and brain stem after PSD, whereas in the soluble fraction of the cerebrum the increase was not significant after both PSD and nonspecific stress. and SGOT are expressed in mU/g W/W ; total protein content is given as mg/g wet weight.
The SGOT activity was significantly increased in PS-deprived rats only in soluble fraction of brain stem and MH fraction of the cerebrum.
The SGPT activity was noticeably increased after PSD in the soluble fraction of the cerebrum and the mitochondrial fraction of the brain stem; the increase in MH fraction of the cerebellum was significant after both PSD and nonspecific stress. Our findings indicate that PSD affects the levels of nitrogen constituents, i.e. free ammonia and urea in brain tissue, particularly in brain stem and cerebellum; all these changes occurred on the subcellular level. Therefore, the subcellular structures, as a physiological compartment, were effected by PSD as well. There are certain similarities in the biochemical changes immediately following PSD and nonspecific stress. These similalarities disappear completely during the recovery periods following these two states, which suggests that PSD is a specific form of stress. The slow recovery of both free ammonia and urea after PSD points to the existence of a plateau-shaped time course [9] of these constituents, the biochemical alterations being extended which, we believe, has an impact on behavioral changes, i.e. prolonged PS after PSD.
The fact that these biochemical changes are especially pronounced in the brain stem may imply their involvement in the physiological function of this region in PS genesis.
Introduction
Previous investigations from our laboratory have shown that paradoxical sleep (PS) deprivation leads to a fall of glycogen content in certain regions of the brain of cats [6] and rats [3, 7] and that the changes in the glycogen concentration do correspond to the degree of PS deprivation.
Evidently, PS deprivation is a specific type of stress to which the central nervous system (CNS) responds selectively and in widely distributed areas.
Furthermore, the data indicated that probably both cholinergic and adrenergic mechanisms participate in the glycogenolytic effect of PS deprivation; the first triggering off the second [7] . The work reported here was initiated to confirm our previous findings on glycogen content and to extend the earlier experiments by including measurements of phosphorylase activity as additional parameter.
